H ealth care workers comprise the third largest labor force in the United States. From 1970 to 1984, the number of people employed in the health care industry increased by 90%. The number of health care workers is projected to increase from 7.9 million to 11 million by 1990. Health care workers employed in hospitals number 4.2 million, with 16.72% of those registered nurses (Emmett, 1987; Lewy, 1987) .
The hospital environment is a complex microcosm. Food, laundry, housekeeping, waste disposal, engineering, laboratory, plumbing, maintenance, and other services support the provision of health care. In this complex environment that provides round-the-clock care, health care workers are exposed to a variety of physical, chemical, biological, and psychosocial occupational health hazards or stressors.
The potentially hazardous nature of the hospital environment is particularly complicated for registered nurses, due to the increasing acuity of patients who are cared for in technologically complex settings and who must be prepared for discharge more rapidly than ever because offederally mandated utilization review guidelines. Hospitals are also facing an immediate shortage of registered nurses (RNs). Nationwide, the vacancy rate for RNs in hospitals more than doubled between 1985 and 1986, up from 6.3% to 13.6%, with This is Pm1 I of a sao-par: series. "OccupationalHealth Hazards of Hospital Staff Nurses: Part II: Physical, Chemical, and Biological Stressors" will appear in the Ju~y issue of the MOHN Journal.
83% of hospitals reporting shortages (Selby, 1987) . Thus, the potential for occupational health injury for RNs is increasing due to shifting demands for nursing care, chronic short staffing, and the work necessary for longer hours and rotating shifts.
OCCUPATIONAL STRESSORS
In the health care environment the occupational stressors may be physical, chemical, biological, or psychosocial (Szabo, 1983) . Research indicates that, depending upon the particular job and the organization, one or more combinations of the sources of occupational stress, together with the response of the individual, may result in a variety of adverse health outcomes. These may include coronary disease, job dissatisfaction, accidents, mental illness, and burnout (Cooper, 1983; Davidson, 1981; McConnell, 1982; Muldary, 1983; Passunnante, 1987; Snow, 1982; Veninga, 1981) .
Occupational stress affects the nurse and the health care deliverv svstern in terms of time lost for sick leave and dollars paid in insurance benefits. Occupational stress also seriously affects the client and family, who may suffer a decrease in the quality of care. Physical occupational stressors for nurses include environmental hazards such as poor ventilation, noise, heat, poor lighting, ionizing radiation, etc. In the direct provision of care, nurses are also subject to rotating shifts, musculoskeletal injury from lifting, fatigue, and work overload (Murphy, 1986) .
Toxic chemicals are a major hazard to nurses, and have a wide range of effects-from minor skin irritation to possible carcinogenicity. Anesthetic gases, antineoplastic drugs, and ethylene oxide are common examples (Patterson, et al, 1985) . One outcome which cannot be overlooked is that direct exposure of a pregnant woman to toxic substances in the workplace can result in damage to the future health of the unborn child. Chemicals in the workplace can be mutagenic, gametoxic, or teratogenic, depending upon the nature of the substance and the degree of exposure (Devereaux, 1984) .
Infectious diseases are biological occupational stressors. Nurses in contact with clients and their secretions or excretions are continuously exposed to infectious agents. Nurses are at risk for myriad bacterial and viral diseases including hepatitis, rubella, tuberculosis, staphylococcal and streptococcal infection, and most recently, acquired immune deficiency syndrome (AIDS). These diseases may not only affect the nurse, but they also may be transmitted to other staff members, clients, family members, and to the unborn fetus of the pregnant nurse.
Psychosocial hazards are composed of factors intrinsic to the job as well as those that are extrinsic. Psychosocial stressors include physical and mental overload, job insecurity, role ambiguity, a client population with anxiety or fear, poorly designed work schedules, and numerous other facets unique to contemporary nursing (Davis, 1985; Gay, 1985a,b; McConnell, 1982; Pepitone-Arreola-Rockwell, 1981; Stone, 1984; Veninga, 1982; Vicary, 1985; Waldron, 1980) .
ECONOMIC IMPACT OF OCCUPATIONAL INJURY
Although data from the National Institute for Occupational Safety and Health (NIOSH) Occupational Hazard Survey indicate that hospital workers are exposed to many hazards, surprisingly little is known about the amount of actual exposure and the effects on the health of staff members (National Institute for Occupational Safety and Health, 1985) . Limited research and varied reporting procedures are responsible for the lack of clarity in the hospital occupational health picture.
Even though the incidence of occupational health injury is poorly quantified, data indicate that billions of dollars are spent annually on health care treatment for occupational injury. The National Safety Council reports that a hospital staff member is 41% more likely than the average U.S. worker to need time off because of serious occupational injury or illness (Lewy, 1987) . Data from the Bureau of Labor Statistics indicate that of the 12 industries designated as service, the health industry has the fourth highest rate of injury. One component of the health service sector-nursing and personal care facilities-had a rate of 10.9 injuries per Data indicate that billions of dollars are spent annually on health care treatment for occupational injury.
100 full-time workers. This rate approaches, and in some cases exceeds, that of industries commonly perceived as highly "dangerous" (Emmett, 1987) . The current hospital environment, which is plagued by stress, is prone to the hidden costs of lost productivity, excessive absenteeism, and premature death and retirement (Veriinga, 1982) . NIOSH, in a study of the relative incidence of mental health disorders in 130 occupational categories, found that seven of the top 27 occupations were related to health care. Registered nurses were among those seven categories (Tabor, 1982 ). An estimated 10% to 20% of health care workers are impaired by substance abuse, another potential occupational stress outcome (Cronin-Stubbs, 1985b) .
Another costly occupational injury is musculoskeletal injury. Nurses lose an estimated 750,000 days annually due to back pain or injury (Marchette , 1985) . In a survey by Harber (1985) , 52% of nurses had developed back pain at some time during the previous 6-month period.
This large industry has significant hazards due to high exposure to potential injury and serious diseases, but inadequate information on employee health status and frequently poor employee preventive health programs. Also, the health care industry has remained largely outside of the sphere of regulatory agencies designed to improve the quality of the occupational environment.
PSYCHOSOCIAL STRESSORS OF HOSPITAL STAFF NURSES
Stress results from a requirement for the individual to change or adapt. Though stress is a necessary component of life processes and promotes growth, too much stress depletes the individual's energy reserves. Stress is actually a mismatch between demand and coping (Bibbings, 1987) . Psychosocial stressors result from the interaction of psychic and social factors (Robinson, 1982) .
The largest body of literature about occupational stressors of staff nurses is in the area of psychosocial stressors. It is important to consider the impact of stressors outside the job on the psychosocial stressors that occur in the hospital, since they may have a combined catalytic effect.
Stress can be an occupational hazard because it arises from the environment. Stress is also a critical component in describing the interaction between the individual and the environment, which may result in occupational stress outcomes such as accidents or injuries. Stress produces a variety of physiologic outcomes such as headaches, backaches, gastrointestinal upsets, and increased susceptibility to infections and accidents. Psychologically, it can produce anxiety, guilt, sleep disturbances, feelings of numbness, cynicism, and exhaustion, which may culminate in the syndrome of burnout. Nurses under stress may make errors of omission or commission in client care (Jacobson, 1983) .
Stress in hospitals can be discussed in two categories: organizational factors and individual adaptability. The literature related to stress in the hospital can be further categorized into studies that describe stressors in the critical care environment Gribbins, 1982; Jacobson, 1983; Spoth, 1987; Stone, 1984) and studies that compare various clinical settings Hache-Faulkner, 1985; Kelly, 1985; Keane, 1985) . Other studies describe occupational stress outcomes such as burnout, depression, and chemical dependency (Cronin-Stubbs, 1985b; Talbolt, 1987; Van Servellen, 1985; Vicary, 1985) . Some studies make recommendations for management of stress (Baldwin, 1981; Gay, 1985a,b; Menaghan, 1984; Murphy, 1983; Weiner, 1983) .
Though heavily researched, psychosocial stressors continue to be a major occupational hazard for the staff nurse. Stress-related symptoms in business and industry contribute to absenteeism and lost productivity. They cost the United States approximately $50 to 75 billion annually in health care expenses (Davis, 1985) .
Staff nurses, because of their close client contact, typically experience sensory-overload; function under multiple, time-urgent demands; frequently have insufficient control to adequately perform their duties; and constantly cope with emotionally sensitive issues (Cellentano, 1987) . The environment is also characterized by the need for rapid, complex, and critical decision-making often based on limited data. Interruptions occur continuously which may impair decision-making, are often related to medical crisis, and may be emotionally unsettling.
This daily stress phenomenon, compounded by shift work, job overload, and other factors, places the staff nurse in situations where the nurse is increasingly vulnerable to the deleterious effects of strain. The strain may manifest by fatigue, accidents, errors, and increased susceptibility to illness.
STRESSORS IN CRITICAL
CARE NURSING In a review of stressors and coping in intensive care unit (lCU) nursing, identified six common areas reported in the literature that contribute to stress. The first is environment and workload. Prominent in descriptions oflCU nursing is the absolute volume of work required. Opportunities for reflective moments are few, and often there is no place to escape for relief from the work.
With a heavy workload, nurses work at near capacity. The critical care environment, characterized by a multitude of machines, ventilators, cardiac monitors, pumps, and lines, presents a high volume of sensory stimulation. The constant sensory bombardment can become quite noxious, a factor which probably contributes significantly to nurses' sense of fatigue and overwork. In research by Spoth (1987) , physical environmental stressors received the highest frequency of stress ratings.
Coping with the emotional issues related to death and serious illness is the second stressor of ICU nurses described in the literature. The majority of authors indicate that coping with grief over the death of their clients and supporting grieving families are sources of constant stress for ICU nurses . Strong feelings are also provoked over the prolonged care of clients with poor prognoses. This is especially significant for neonatal intensive care unit (NICU) nurses.
Interpersonal difficulties that arise among physicians and nurses, other nurses, and administration are the third category of stress described. Conflict with physicians is a primary stressor, with role confusion given as one explanation for this. ICU nurses have assumed responsibilities that in the past were considered in the realm of physicians. Since nurses are the primary caregivers, they are responsible for comprehensive assessment of the client. They determine when to act in an emergency and when to notify the physician. Stre s s ors described by nurses include physicians shifting their responsibilities to nurses, unavailability of physicians, and a tendency of physicians to ignore nurses' observations and suggestions. In fact, physicians not arriving quickly enough received the highest mean severity of stress rating in research by Spoth (1987) . Dealing in a professional manner with physicians who may be irritable, tired, anxious, or angry was also cited as fatiguing .
Significant inter-nurse difficulty was reported in the literature review described by . The ICU environment demands strong interdependence, cooperation, and team work. Maladaptive group behavior, such as rivalry, territoriality, scapegoating, and black listing may result in an atmosphere characterized by anger or chronic depression.
Another category of interpersonal difficulty is the relationship between nursing staff and nursing administration. Conflicts arise particularly when administrative decisions contribute to excessive workloads or lack of decision-making leads to inadequate staffing. Nursing administrators who lack clinical competence or empathy for the rigors of contemporary critical care nursing may contribute to interpersonal conflicts. The stress category of understaffing and overwork may be a moderating variable, however (Jacobson, 1983) . If adequate staffing is maintained, nurses take other frustrations in stride. Inadequate staffing increases the nurses' sensitivity to other stressors.
A fourth major category described in the literature as a source ofstress in ICU nurses is the responsibility for life and death decisions. ICU nurses have the responsibility for caring for the most critically ill persons in the hospital. The client may be immediately post-surgical, head-injured, severely burned, or suffering from myriad medical conditions. It is the nurse at the bedside who makes the minute-to-minute decisions while a client's life hangs in the balance. With this responsibility can come guilt and failure for inaccurate or impossible-to-predict decisions or outcomes. Ethical dilemmas, common in contemporary nursing practice, compound the Stress (Jacobson, 1983) .
A fifth category described in the review of the literature by is that of nurse-to-client stress. The severity of the illness and the nurse's response to the illness is of primary concern. Neonatal nurses describe protective feelings toward children and identification with the children's suffering. Inflicting pain and weaning from respirators are also described as distressing. Further stress is evoked when a client's age is in close proximity to the nurse's, and identification occurs in talking with clients about fears or loss.
Personal life stressors is the final major category of ICU stress. Personallife stress has been cited as relevant to overall unit functioning. A nurse who is excessively burdened with personal problems frequently affects others by a decline in performance and either emotional withdrawal or excessive and labile emotionalism. Research results in this area are conflicting. Statistical analysis of findings by Spoth (1987) did not support a relationship between overall life change events scores and critical care stressors.
A final category in the discussion of critical care stressors that may affect the response of the nurse to stressors in the environment is that of agel experience and education. Experience is associated with reduced burnout and an enhanced sense of personal accomplishment. The more educated the nurse, the less likely the nurse is to consider critical care incidents as stressful and threatening (Stone, 1984) . YetSpoth (1987) found no significant relationship between age or experience level and cumulative frequency or severity of stressors, which is consistent with the findings of jacobson (1983) . Research by Gribbins (1982) reported that stresses of critical care nurses vary depending upon the length of experience. Since research results are conflicting, further research is necessary to determine the impact of age/experience and education on the incidence of psychosocial stressor outcomes.
COMPARISON OF STRESSORS IN CRITICAL CARE AND GENERAL NURSING UNITS
As acuity of care in hospitals has increased and technology has expanded, critical care bed capacity in hospitals has also increased. Clients are also being transferred from critical care units to other units at a more rapid rate. Therefore, some of Further research is necessary to determine the impact of agel experience and education on the incidence of psychosocial stressor outcomes.
the stressors described in the studies of critical care units may also be generalized to other nursing units.
In a stressor comparison study of four specialty areas, showed that stress levels were affected by four sets of variables: management of the ward, interpersonal relationships, client care, and work environment. The three variables experienced across the four specialty groups-critical care, surgical, obstetrics, and medical-were: management of the unit, client care, and work environment. Kelly (1985) investigated stress factors, coping behaviors, and recommendations for alleviating stress among intensive care and medicalsurgical unit nurses. In terms of the various categories of stress factors (client, knowledge, skills, management, environment, and interpersonal), only the environmental cluster (noise level, physical environment, and work space) significantly affected all work groups. Medicalsurgical nurses perceived all environmental factors as more stressful than ICU nurses. Inexperienced nurses being required to relieve in high workload situations contributed to the overall main effect for the management-related cluster. Medicalsurgical nurses also were more stressed by inadequate staffing than were ICU nurses.
Triolo
In a comparison of stress experienced by public health and hospital nurses, Hauche-Faulkner (1985) reported that, though the sources of stress differ slightly, there was little difference in the level of stress experience. The categories of stress most frequently identified by both samples were administration of the unit, interpersonal relationships, and client care.
Stresses of nurses, whether in critical care or other areas, result in occupational stress outcomes. As described earlier, stress Outcomes can be either psychologic or physiologic, affecting performance and health. Clearly, the most widely publicized psychosocial stress. outcome is burnout.
PSYCHOSOCIAL OCCUPATIONAL STRESS
OUTCOMES Burnout is one response of the individual to stressful working conditions. It is not synonymous with stress, but is a consequence of unrelieved work stress. Though burnout may occur in any occupation, it is especially prevalent among health care professionals who have repeated contact with people in need of services (Veninga, 1981) . The most widely cited definition of burnout is: the loss of concern for people with whom one is working (including) physical exhaustion (and) characterized by emotional exhaustion in which the professional no longer has any positive feelings, sympathy, or respect for clients (Patrick, 1981) .
Three causes of burnout are generated by the health care system. Nurses are continuously exposed to high demands for emotional, physical, social, or spiritual interaction. These demands are most often made by clients and families, but may also include colleagues, physicians, students, and the numerous persons with whom nurses interact in the course of providing care.
Demands are also generated by specific client groups. The work may be physically demanding, for example, with clients who are paralyzed or comatose. The work may be erno-tionally demanding, ie, assisting parents to cope with a 4-year-old child dying from leukemia. The individual may be in a life or death situation.
Finally, the work environment may have intense unpredictable demands for care. The nurse may be exposed to client care situations that involve quality of life, such as "code" or "no code," living wills, or discontinuing life support systems (Patrick, 1981) . Because nurses play the pivotal role in health care, serving as primary care givers, they are uniquely vulnerable to the manifestation of stress.
Frequently described symptoms of burnout include loss of idealism, decreased commitment to service, emotional detachment from clients, negative attitudes toward clients and work, increased escape and avoidance, feelings of powerlessness, and the appearance of psychosomatic ailments (Muldary, 1983) . For the individual, burnout results in depleted energy reserves, lowered resistance to illness, increased dissatisfaction, pessimism, increased absenteeism, and inefficiency at work (Veninga 1981) .
Research by Keane, (1985) indicated that nurses in ICUs did not differ from nurses in other units in a level of burnout. Across units, however, nurses who were characterized as more "hardy" experienced lower levels of burnout.
Burnout has a tremendous impact on the delivery and quality of health care services. Chronic stress can produce a state of irritability and inattention that is incompatible with performance efficiency. The staff nurse may be unable to respond to continuously changing conditions and demands, with a decreased ability to concentrate and engage in complex thinking and problem-solving. This lack of sharp cognitive skills may put clients at risk.
Nurses suffering from burnout have less enthusiasm and a declining commitment to provide quality care. Isolation from colleagues occurs and interrupts team communication and function. Nurses may attempt to cope with prolonged job stress by using alcohol or drugs (Muldary, 1983) .
Chemical dependency has been described as the single most frequent disabling disease for health care professionals (Talbolt, 1987 ). An estimated 10% to 20% of health care professionals are impaired by alcohol and substance abuse. Sixty-seven percent of cases reviewed by state boards of nursing are drug-related. Scientists believe that chemical dependency among nurses and physicians is 30 to 100times greater than that of the general population. Researchers speculate that the cumulative negative effects of burnout, combined with personal or a family crisis, may be a part of the natural history of professional impairment from alcohol and/ or drugs (Cronin-Stubbs, 1985b) .
Ultimately, in chemical dependency, the nurse's professional practice becomes affected by the use of substances. Behavioral changes range from isolation, withdrawal from peers, and unexplained or frequent absences, to gradual and subtle deterioration of work performance and evidence of drug and alcohol use while on duty (Talbolt, 1987) . Not only is the nurse's mental and physical health in jeopardy with increasing susceptibility to occupational hazards and injuries, the welfare of the client is also at risk. Nurses who are impaired may be less conscientious in observations, slower to react in emergencies, suffer from memory lapses, and may deprive clients of pain medications to support their habit. Chemical dependency, as an occupational stress outcome, is clearly an excellent example of the interaction between the individual, home and society, and the work environment in the production of an illness that affects all arenas.
The recognition of burnout and chemical dependency as serious occupational stress outcomes has become prominent in professional literature. Workers' compensation claims for stress related disorders also provide a further basis for concern. Stress related claims have been categorized to include: physical injuries leading to mental distress, mental distress leading to occupational Injury, and mental stress leading to emotional inability to work. At any one time, approximately 8% to 10% of the work force are experiencing disabling emotional or physiological ill health, up to 30% suffer from an array of psychological discomforts and physical ailments, and stress related symptoms contribute to absenteeism, job turnover, and lost productivity (Davis, 1985) .
. Psychosocial scressors within the work environment are compounded by stressors within the social environment of the nurse. Individual and family states such as single-parenthood, divorce, and child care interact with work stressors. Psychosocial stressors are some of the most difficult to avoid and sometimes require comprehensive intervention. Though psychosocial stressors are of serious concern, they will become increasingly important as the hospital environment demands more of nurses. Three other job-intrinsic stressors have yet to be discussed. Part II, which will appear in the July issue of the AAOHN Journal, will discuss the physical, chemical, and biological health hazards of hospital staff nurses.
